Circadian rhythms of biliary protein and lipid excretion in rats.
To gain insight into the mechanisms by which hepatocytes release lipids and proteins into bile, we studied extended, steady-state secretion of bile, lipids, and lysosomal and canalicular membrane proteins in freely moving, unanesthetized rats with chronic bile fistulas. We found circadian rhythms of biliary secretion for all measured constituents. In the basal state (nocturnal feeding), two distinct secretory patterns emerged: type 1, characterized by a peak at midnight and a nadir at noon; and type 2, characterized by a peak at 8 A.M. and a nadir at 8 P.M. We observed parallel, type 1 circadian rhythms of excretion for bile, biliary lipids (bile acid, cholesterol, phospholipid), and a canalicular membrane enzyme (alkaline phosphodiesterase I). In contrast, a type 2 circadian rhythm was observed for the outputs of two lysosomal enzymes. Hepatic lysosomal enzyme concentrations and the number of pericanalicular lysosomes decreased (P less than 0.05) by 15 and 35%, respectively, at the nadir of their biliary output relative to the time of their peak outputs. In response to daytime feeding, major shifts in the circadian rhythms of excretion of biliary constituents occurred such that secretion of bile, lipids, and the canalicular membrane protein adopted a type 2-like rhythm, whereas the biliary secretion of the lysosomal proteins exhibited a type 1-like pattern. These results indicate that bile flow and biliary excretion of individual lipids and proteins exhibit distinct circadian rhythms that are altered by feeding. Secretory events at the canaliculus that depend on the transmembrane flux of bile acids, such as water and lipid movement or the solubilization of membrane proteins, display a common rhythm.(ABSTRACT TRUNCATED AT 250 WORDS)